P
REVIOUS work (2, 3) has shown that the single cross corn hybrid Hy2 X Oh7 has a higher level of nitrate reductase activity (NR) in leaf tissue than does the hybrid WF9 X C103, under a wide range of environmental conditions. In 1958 and 1959, preliminary studies were made with young (2-3 weeks old) seedlings from four inbred corn lines. From the data it was evident that C103, Oh7, and Hy2 contained about the same level of NR and that all three inbreds had a higher (2-fold) level of NR than WF9.
The objectives of the work reported herein were to evaluate a number of inbred strains of corn grown under field conditions, with respect to their NR throughout the growing season and to compare the levels of NR of certain inbreds with their progeny.
MATERIALS AND METHODS
Inbred and hybrid corn plants were grown on the Agronomy South Farm at the University of Illinois during the 1960 and 1961 seasons. In I960 the plants were grown in 160-inch rows spaced at 40-inch intervals and oriented on a north-south axis on a Catlin silt loam. This plot had been sown to a green manure crop the preceding year. In 1961 the plants were grown in rows spaced at 40-inch intervals and oriented on an east-west axis on a Flanagan silt loam. This plot had been sown to a green manure crop the preceding year. In addition, a sidedressing of ammonium nitrate (200 Ib./A.) was applied on July 21.
Inbreds. I960-Forty-seven inbred lines of corn were drilled at a rate of 14,000 plants per acre on May 23. A plot of each inbred was composed of two rows. Samples were taken alternately from each row. Each inbred was sampled at intervals throughout the period June 25 to August 24. Due to physical limitations in the laboratory it was impossible to sample all the inbreds simultaneously; therefore, the group was divided into four subgroups. Only one subgroup was assayed each day and only 2 subgroups within a week. It was impossible to sample all subgroups the same num- ber of times, and samples were not replicated. The entire aerial portion of the plants was used for the first 3 sampling dates (June 25, 28, 29) and top leaves were used for all subsequent samples.
Inbred, 1961-Twelve inbreds that exhibited a wide range of nitrate reductase activity in I960 were selected for further testing. Seeds were hill planted at a rate of 14,000 per acre on June 1 in a completely randomized block design with 2 replications. There were three rows of each inbred in each replication. All 12 inbreds were sampled on the same day at weekly intervals from June 28 through August 24. Each plot was sampled for each inbred on each sampling date. The entire aerial portion of :he plants was used in samples taken prior to and including the Jaly 5 date while top leaves were used for all subsequent samples.
Hybrids , 1960-1961 -Specific details are presented elsewhere (10), however, soil type, plots, planting dates and rates, sampling, and assaying are comparable to those described for the inbred lines.
Sampling, extraction, and assay-All samples were collected between 11:00 a.m. and 12:00 noon. Time of sampling is a critical factor (3). Samples were not taken on rainy or extremely cloudy days. The uppermost fully expanded leaves of three separate plants of each inbred or hybrid were removed, deribbed and combined to constitute each individual sample. The onl> variation from this procedure occurred when the plants were small, when the entire aerial portions of three plants were composited. Specific details of sampling dates and minor exceptions are described for the separate experiments. All samples were immediately immersed in cold (2° C.) deionized water for transport to the laboratory.
All samples were extracted and assayed for NR and protein according to the methods .described by Hagemin and Flesher (2). Specific NR is defined as Mmoles KNO 2 produced per mg. protein per hour. NR per gram of fresh weight (f.w) may be obatined by multiplying the specific NR by mg. protein pe.-gram fresh weight. Nitrate content was determined by the procedure described by Woolley et al. (9) . The only variation in the analysis for nitrate was that the suggested grinding ratio of 1 gram f.w. to 20 ml. of water was varied, depending on the nitrate cor tent of the tissue.
RESULTS
Inbreds, I960-The I960 seasonal mean values of specific NR and total soluble protein content of the 47 tested inbreds are presented in Table 1 . These mean values were not analyzed statistically, because of the lack of replicate sampling. However, it is obvious that wide differences (up to five-fold) in NR existed between lines. No meaningful correlation between NR activity and protein content was evident. Seasonal mean values were used for preliminary comparisons between lines, to remove certain obvious differences in rate of development and ph"silological age at the different sampling dates.
